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Field of the Invention 



This invention relates to an injector, a method for detecting leaks in an air 
conditioning system, a method for injecting lubricant into an air conditioning system, 
and a kit for detecting leaks in an air conditioning system. More particularly, the 
invention relates to introducing lubricant and/or dye into an air conditioning system for 
1 0 detection of leaks . 



Air conditioning systems often generate a leak which allows refrigerant to 
escape. In order to detect the leak, a dye can be injected into the air conditioning system 

15 so that it mixes with the refrigerant. The dye can then be detected in the refrigerant 
which leaves the air conditioning system through a leak. As a result, the leak in the air 
conditioning system can be detected and repaired. 

After an air conditioning system is serviced, it is often necessary to inject a 
lubricant into the air conditioning system so that it combines with the refrigerant and 

20 provides lubrication of the internal components. A difficulty encountered when 

injecting a lubricant into an air conditioning system containing a refrigerant is that the 
pressure within the system is generally fairly high. In order to force the lubricant into 
the air conditioning system, one needs to inject the lubricant at a pressure which is 
greater than the pressure within the air conditioning system. 

25 Numerous injectors are presently available on the market for use with 

automobile air conditioning systems. Exemplary injectors are available under the name 
DYE-STICK™ from Cliplight and under the name Tracerline® from Tracer Products of 
Westburg, New York. Other companies which manufacture injectors include Bayco 
Products, Inc. of Dallas, Texas; Robinair of Montpelier, Ohio; and Bright Solutions, 

30 Inc. of Troy, Michigan. 



Background of the Invention 




Several patents describe various injectors and techniques for detecting leaks in 
closed systems. For example, see United States Patent Nos. 5,699,6778; 5,681,984; and 
5,674,000. Numerous injectors have been described for introducing lubricant into an air 
conditioning system. For example, see United States Patent Nos. 4,467,620 and 
5 5,699,678. 

Summary of the Invention 
An injector for introducing a fluid composition into an air conditioning system is 
provided by the present invention. The injector includes a pump having an internal 

1 0 volume and a plunger which moves within the internal volume between a first position 
and a second position. The internal volume has a first opening including a first valve 
and a second opening including a second valve. The first valve is provided for 
selectively allowing the fluid composition to flow from the internal volume as the 
plunger moves from the first position to the second position. The second valve is 

1 5 provided for selectively allowing the fluid composition to flow into the internal volume 
as the plunger moves from the second position to the first position. Preferably, the 
valves are check valves. The injector includes a hose having a first end connected to the 
first opening, and a second end constructed for attachment to an air conditioning port. 
A cartridge is provided containing a fluid composition which is fluidly connected to the 



20 second opening of the internal volume. Preferably, the pump includes a spring for 

biasing the plunger to the first position, and the plunger includes a piston which can be 
actuated by depressing a handle. 

The fluid composition can be used for providing lubrication and/or dye to an air 
conditioning system. After an air conditioning system has been serviced, it is often 

25 advantageous to introduce a metered amount of lubricant into the system. Accordingly, 
the injector provides for introducing a premeasured amount of fluid composition into an 
air conditioning system. When an air conditioning system develops a leak, it is 
advantageous to inject a fluid composition including a dye into the air conditioning 
system. As the dye mixes with the refrigerant, a leak can be detected by observing 
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whether dye leaves the air conditioning system. Preferably, the dye is a fluorescent dye 
and is mixed into a lubricant carrier to provide the fluid composition. 

Methods for detecting leaks in an air conditioning system and for injecting 
lubricant into an air conditioning system are provided by the present invention. The 
5 methods generally include attaching the injector to an air conditioning system port and 
injecting the fluid composition into the air conditioning system. 

A kit for detecting leaks in an air conditioning system is provided by the present 
invention. The kit can include an injector for introducing a fluid composition into an air 
conditioning system, and a lamp for exciting a dye contained within the fluid 
10 composition. The kit can additionally include goggles for assisting in the detection of 
dye, such as fluorescent dye, an adapter for providing attachment of the injector to 
either an R12 or R134a refrigerant system, and a replacement cartridge containing fluid 
composition. 

15 Description of the Drawings 

Figure 1 is a partial cut away view of an injector according to the principles of 
the present invention; 

Figure 2 is a partial cut away view of the pump region of the injector of Figure 

l; 

20 Figure 3 is a partial cut away view of the cartridge of the injector of Figure 1 ; 

and 

Figure 4 is a kit for injecting lubricant into an air conditioning system. 



Detailed Description of the Drawings 
25 Now referring to Figure 1, an injector according to the present invention is 

indicated at reference numeral 10. The injector 10 includes three general regions. 
These regions include a receiver region 12 for providing a source of fluid for injection 
into an air conditioning system, a pump region 14 for pumping the fluid from the 
receiver region 12 and into the air conditioning system, and delivery region 16 for 
30 providing a connection between the pump region 14 and the air conditioning system. 
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The fluid for injection into an air conditioning system can be referred to as the fluid 
composition 18. The fluid composition 18 is stored in the receiver region 12, then 
drawn out of the receiver region 12 and through the pump region 14 and the delivery 
region 16 for injection into the air conditioning system. 
5 The fluid composition 1 8 can be used for providing lubrication within an air 

conditioning system and/or for introducing a dye into the air conditioning system for 
detection of leaks. When an air conditioning system is serviced, it is often 
advantageous to introduce a measured amount of lubricant into the air conditioning 
system for providing lubrication of the components within the air conditioning system. 

10 It is not always necessary to include a dye within the lubricant. However, in situations 
where leak detection is desired, a dye can be incorporated into the lubricant. In such a 
situation, the lubricant can be referred to as a carrier for the dye. Alternatively, other 
carriers can be used for assisting in introducing the dye into an air conditioning system. 
Furthermore, it should be appreciated that while the invention is described in the context 

15 of introducing a fluid composition into an air conditioning system, the invention is 
applicable to any type of refrigeration system which includes a closed loop which 
circulates refrigerant for providing heat exchange. A preferred application of the 
injector of the invention is for introducing the fluid composition into an automobile air 
conditioning system. 

20 The dye and lubricant which can be incorporated into the fluid composition 18 

are preferably compatible with the refrigerant used in the air conditioning system into 
which it will be injected. Accordingly, the selection of the dye and lubricant may 
depend upon the refrigerant used within the air conditioning system. Certain dyes and 
lubricants are compatible with R12 refrigerant, and certain dyes and lubricants are 

25 compatible with Rl 34a refrigerant. These types of refrigerants can be referred to as 
chlorofluorocarbon (CFC-12) refrigerant and hydrofluorocarbon (HFC- 134a) 
refrigerant. Preferred dyes and lubricants which can be used in the invention are 
universal which means that they are compatible with both R12 and R134 refrigerants. 
Dyes which can be used in the dye containing composition includes single dyes 

30 and mixtures of dyes. Dyes which can be used with refrigerant according to the 
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invention include those disclosed in U.S. Patent Nos. 4,467,620 to Bradley, et al. and 
5,681,984 to Cavestri, the disclosures of which are incorporated herein by reference. 
The dyes which are preferably used according to the invention fluoresce when 
energized. Accordingly, these types of dyes can easily be detected. Exemplary dyes 
5 which can be used according to the invention include those characterized as 

naphthalimide dyes, perylene dyes, coumarin dyes, anthracene dyes, phenanthracene 
dyes and thioxanthane dyes. Preferably, the dye is a universal dye which can be used 
with R12 refrigerant or Rl 34a refrigerant. Exemplary dyes which can be used 
according to the invention are available from Bright Solutions, Inc. of Troy, Michigan. 

1 0 The lubricant is preferably a universal oil which can be used with R12 

refrigerant or R134a refrigerant. Alternatively, the lubricant can be an oil which is 
specific to R12 refrigerant or R134a refrigerant. Exemplary lubricants which can be 
used according to the invention include mineral oil, ester oil and polyalkaline glycol oil. 
Lubricants which can be used according to the invention are available from Bright 

1 5 Solutions, Inc. of Troy, Michigan. 

Now referring to Figures 1 and 2, the pump region 14 includes an interior 
volume 20 which receives the fluid composition 1 8 through the pump inflow valve 26. 
A plunger 28 is provided and shown in its rest position 30 in Figure 1 . The plunger 28 
is biased to the rest position 30 because of the spring 32. The plunger 28 preferably 

20 includes an O-ring 34 around its circumference to provide a seal between the plunger 
and the generally cylindrical wall 36 of the interior volume 20. The plunger 28 includes 
a stem 29 which fits within the spring 32, and inside and outside flanges 3 1 and 33. The 
inside flange 3 1 causes compression of the spring 32, and both the inside flange 3 1 and 
the outside flange 33 retain the O-ring 34 in place as the plunger 28 moves. As the 

25 plunger 28 moves to the pump position 40, it causes the fluid composition 1 8 provided 
within the internal volume 20 to exit through the pump outflow valve 42. As the 
plunger 28 returns to its rest position 30, it causes fluid composition 18 to flow into the 
interior volume 20 through the pump inflow valve 26. Accordingly, once the interior 
volume 20 is primed with fluid composition 18, the movement of the plunger 28 
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between the rest position 30 and the pump position 40 causes the fluid composition 1 8 
to flow from the receiver region 12 and into the air conditioning system. 

The pump inflow valve 26 and the pump outflow valve 42 can be referred to as 
one-way valves. That is, they allow the fluid composition to flow in only one direction. 
5 Preferably, both valves are check valves. Check valves which can be used according to 
the invention can be obtained from Lee Company of Chicago, Illinois. 

The movement of the plunger 28 from the pump position 40 to the rest position 
30 creates a partial vacuum within the interior volume 20 which draws the fluid 
composition 18 through the pump inflow valve 26. The pressure created by the plunger 
10 28 as it moves from the rest position 30 to the pump position 40 creates pressure 
causing the fluid composition 1 8 to move from the internal volume 20 through the 
pump outflow valve 42. As the plunger 28 moves from the rest position 30 to the pump 
position 40, a volume 43 is created which is vented to the atmosphere. Preferably, the 
venting is along the piston 46. 
15 It should be appreciated that the volume through which the plunger 28 travels is 

equivalent to the volume of fluid composition 18 which is injected into the air 
conditioning system for a given cycle of the plunger 28. Accordingly, this volume can 
be adjusted to provide the desired amount of lubricant and/or dye per cycle. Applicants 
have found that it is advantageous to provide an injection of about Ve ounce to about l A 
20 ounce per cycle, and more preferably an injection of about !4 ounce per cycle. 

Accordingly, if one wished to introduce X A ounce of fluid composition 1 8 into an air 
conditioning system through an injector which injects X A ounce per cycle, then one 
would cycle the plunger 28 twice. 



25 housing 48. The pump housing 48 includes a hand rest 50 and an arm 52. A handle 54 
is rotatably attached to the arm 52 at the joint 56. The handle 54 engages the piston 46 
so that as the handle 54 moves between its rest position 58 shown in Figure 1 and its 
pump position 60 shown in Figure 2, the plunger similarly moves between its rest 
position 30 and its pump position 40. Accordingly, the pump region 14 can be operated 
30 by gripping the hand rest 50 and the handle 54, and squeezing to cycle the plunger 28. 




The plunger[28/is attached to a piston 46 which extends outside of the pump 
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A retainer pin 61 is provided to prevent the handle 54 from rotating away from the 
piston 46. 

The pressure within a typical automobile air conditioning system is generally 
between about 50 and about 150 psi. In order to inject the fluid composition 18 into the 
5 air conditioning system, the pressure at which the fluid composition is to be injected 
should exceed the pressure within the air conditioning system. Accordingly, the injector 
of the invention provides for the generation of pressures which exceed those pressures 
found in air conditioning systems. By the design of the present invention, the 
Applicants found that the appropriate pressures for injecting a fluid composition into an 

10 air conditioning system can be generated by a single hand squeezing operation. 

Now referring to Figure 3, the receiver region 12 is shown in more detail. The 
receiver region 12 includes a cartridge 62 for storing the fluid composition 18. The 
cartridge 62 includes a nozzle 64 including threads 66 provided on the exterior of the 
nozzle 64. The threads 66 provide for a secure connection of the receiver region 12 to 

15 the pump region 14. Accordingly, the threads 66 allow the receiver region 12 to screw 
onto the pump region 14 and provide a fluid connection with the pump inflow valve 26. 
While a screw type connection is preferred, it should be appreciated that the connection 
can be provided by any other known fastening arrangement, such as, a snap-type 
fastening arrangement. 

20 The cartridge 62 is preferably provided as a prefilled cylinder 63 containing 

fluid composition 18. A cap 68 can be provided over the nozzle 64 to prevent outflow 
of fluid composition 18 until the cartridge 62 is inserted into the pump region 14. An 
O-ring 67 can be provided between the nozzle 64 and the cap 68 to help keep the fluid 
composition 18 within the cartridge 62. Accordingly, one would remove the cap 68 and 

25 screw the nozzle 64 into the pump region 14. Once the fluid composition has been 
exhausted from the cartridge 62, the cartridge 62 can be removed and replaced with a 
fresh cartridge. 

The cartridge 62 includes a floating stopper 70 which fits within the cylindrical 
interior wall 72 of the cartridge 62. As the fluid composition is removed from the 
30 cylinder 62, the floating stopper 70 moves toward the nozzle 62. O-rings 74 are 






preferably provided between the floating stopper 70 and the cylindrical interior wall 72 
to reduce leakage of the fluid composition and contamination of the fluid composition. 
A locking ring 71 can be provided at the base 73 of the cartridge 62 to prevent the 
floating stopper 70 from falling outside the cartridge 62. The locking ring 71 includes a 
5 flange 75 which engages a groove 77 in the cylindrical interior wall 72. The locking 
ring 71 can easily be snapped out of the cartridge 62. It should be appreciated that the 
cartridge 62 is reusable. That is, once the fluid composition has been removed from the 
cartridge, the cartridge can be refilled and used again. 



10 valve 42 and through the delivery hose 80. The hose 80 is preferably a standard UL 
refrigeration hose. The hose 80 is attached to the pump body 48 by the male connector 
82. The other end of the hose includes a connector 84 for attachment to an air 
conditioning system port for injection of the fluid composition inside the air 
conditioning system. Standard air conditioning system ports, and particularly those 

15 used in the automotive industry, include Schroeder valves. 

The pump housing 48 includes a cap 90 which is attached in place by fasteners 
92. Preferably, the fasteners are screw type fasteners. The cap 90 includes a threaded 
receiving area 94 into which the male connector 82 can be threaded. 

The connector 84 is provided as a Schroeder-type valve connection for 

20 connecting to either anR12orR134a port on an air conditioning system. The connector 
84 can be referred to as an anti-blowback connector because it does not allow flow 
unless the connection is secured. An adapter can be provided which screws onto the 
connector 84 and provides for attachment to another air conditioning system containing 
a different refrigerant therein. Typically, air conditioning systems which utilize R12 

25 and R134a include differently sized ports. Accordingly, an adapter can be used with the 
injector of the invention to inject the fluid composition into either R12 or R134a 
refrigeration systems. Furthermore, it is an advantage of the invention that the adapter 
can be used which minimizes leakage of fluid composition. The anti-blowback valves 
which can be used according to the invention can be obtained from J.E.M. Industries of 

30 Willoughby, Ohio. 



The fluid composition 18 flows out of the pump region 14 via the pump outflow 
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# # 



Now referring to Figure 4, a kit for detecting leaks in an air conditioning system 
is indicated at reference numeral 100. As shown, the kit 100 is provided in a container 
1 02 for holding the various components of the kit. It should be appreciated that the kit 
can include one or more of the following items in addition to the dye injector 104. 
5 Components of the kit can include safety goggles 106, replacement cartridge 108, light 
emitting device 1 10 for detecting dye, and adapter 1 12 for providing easy 
interchangeability between R12 and R134a air conditioning systems. Preferably, the 
safety goggles 106 are tinted to assist in the detection of light given off by the dye. 



10 be any light source which will enhance the detection of the dye which is used. In 

general, it is expected that the dyes which will be utilized will be fluorescent-producing 
dyes. Accordingly, it is preferable to use a light source which combines a faceted 
reflector with a lamp and interference filter to provide a narrowed emission of 
wavelength of light emitted from the light source. An exemplary light emitting device 

15 which can be used according to the invention is described by U.S. Patent No. 5,674,000, 
the disclosure of which is incorporated herein by reference. Other light emitting devices 
for detecting dye are commonly available and can be used according to the invention. 

While the invention is described in the context of a preferred embodiments, it 
should be appreciated that the invention is not limited by the preferred embodiments, 

20 but include various embodiments within the scope of the claims. 



The light emitting device 110 which can be used according to the invention can 
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